INTRODUCTION {#sec1-1}
============

Access to the hip joint has historically been gained using an open arthrotomy. This approach typically requires a sizable dissection, which exposes the patient to considerable morbidity and requires significant recovery time. Hip arthroscopy was first described by Burman in 1931;\[[@ref1]\] however, it has been popularized only recently, and its practical utility in diagnosing and treating hip pathology has been limited. Unlike routine arthroscopy of other major joints such as the knee and shoulder, arthroscopic techniques of the hip joint are technically more difficult. Owing to the less-accessible location and greater potential for neurologic and vascular complications, arthrotomy is often the preferred method for access to the joint. Although it was once infrequently used, many surgeons are now increasingly recognizing the potential advantages of a minimally invasive approach for treating various hip pathologies. Indications include debridement of labral tears and osteochondral lesions, synovectomy, biopsy, removal of loose bodies, and potentially staging the changes of avascular necrosis of the femoral head.\[[@ref2]--[@ref4]\] The primary advantage of using this procedure is avoiding a formal arthrotomy with prolonged rehabilitation and accompanying discomfort and complications. This case report illustrates the advantage of using this minimally invasive procedure instead of a formal arthrotomy for removing a bullet that got lodged in the medial wall of the acetabulum intra-articularly. The missile path was worrisome because it first traversed the urinary bladder through a suprapubic entrance wound and then passed through the colon till it penetrated the inner wall of the acetabulum.

CASE REPORT {#sec1-2}
===========

A healthy 36-year-old man sustained a close-range, low-velocity gunshot wound during an assault. The bullet length was 1.5 cm \[[Figure 1](#F1){ref-type="fig"}\]. The patient was initially examined by the trauma team in the emergency room for a gunshot wound to the lower abdomen. The patient was hemodynamically unstable. The entrance wound was located in the left lower quadrant area but no identifiable exit wound was seen. Initial radiologic studies showed that the bullet was embedded in the acetabulum and possibly also intra-articularly \[[Figure 2](#F2){ref-type="fig"}\]. The patient had a tense abdomen and there was a frank blood from the Foly catheter. He was immediately taken to the operating room and subsequently underwent a trauma laparotomy with small bowel repair, large bowel resection, primary anastomosis, and bladder repair with insertion of a suprapubic catheter. The major bullet fragment was not visible during pelvic exploration. Post-operatively, intravenous antibiotics were administered. The Department of Orthopedics was consulted for a retained intra-articular bullet fragment shown on a computed tomography (CT) scan \[[Figure 3](#F3){ref-type="fig"}\], which was done because of ongoing low hemoglobin despite frequent blood transfusion. Physical examination revealed an intact soft tissue envelope around the hip and pelvis with an entrance wound as noted in the left suprapubic area. Neurologic status was intact. The patient did have some moderate hip pain with a range of motion but was able to perform a straight leg raise with the involved extremity, with only slight discomfort. Laboratory values including a white blood count were within normal limits, the patient was afebrile, and there were no signs of a septic joint. Patient was taken to the operating room for pelvic exploration versus hip arthroscopy. The decision was made to proceed with hip arthroscopy to remove intra-articular debris, assess the chondral surface to avoid any further damage to the femoral head by the retained fragment, and prevent the late sequelae of lead intoxication. Pelvic CT scan showed a major bullet fragment in the superomedial portion of the acetabulum, projecting into the joint. The femoral head was damaged significantly.

![The bullet after retrieval from the hip joint](JSTCR-4-121-g001){#F1}

![Anteroposterior view of the pelvis showing the bullet in the right acetabulum](JSTCR-4-121-g002){#F2}

![(a) Axial computed tomography scan showing the bullet embedded in the medial acetabular wall intra-articularly, (b) Coronal computed tomography scan showing the bullet embedded in the medial acetabular wall intra-articularly](JSTCR-4-121-g003){#F3}

Hip arthroscopy was performed using the supine position with the involved extremity in traction on a fracture table. A spinal needle was used for localization, following which an anterolateral portal was established first using the Seldinger technique with fluoroscopic guidance \[[Figure 4](#F4){ref-type="fig"}\]. A hemarthrosis was evacuated and an anterior portal was established using the same technique. A large capsulotomy was performed with the shaverand ablation devices to facilitate bullet removal. The bullet was found embedded in the medial acetabular wall \[[Figure 5](#F5){ref-type="fig"}\]. It was dislodged and then removed from the inferior acetabulum with an angled pituitary grasper \[[Figure 6](#F6){ref-type="fig"}\]. The surface of the femoral head was damaged by the projectile \[[Figure 7](#F7){ref-type="fig"}\]. Intraoperative fluoroscopy verified removal of the entire fragment \[[Figure 8](#F8){ref-type="fig"}\]. Post-operative plain-film radiographs showed very small bony fragments beside the entry point \[[Figure 9](#F9){ref-type="fig"}\]. The joint was irrigated utilizing 6 liters of normal saline. We used low-pressure flow (20 mm Hg) and a series of suctioning to minimize the risk of abdominal compartment syndrome and its consequences.\[[@ref5]\] The portals were closed in the routine fashion. The patient\'s abdomen remained soft following the procedure. No complications were encountered. A first-generation cephalosporin was administered post-operatively, and physical therapy was commenced on the next few days, with weight bearing for tolerance and gait training with crutches. Post-operative computed tomography scan showed very small bony fragments beside the entry point \[[Figure 10](#F10){ref-type="fig"}\].

![Fluoroscopic image showing the site of the bullet](JSTCR-4-121-g004){#F4}

![(a) Arthroscopic view showing the bullet embedded in the medial acetabular wall, (b) Arthroscopic view showing the bullet embedded in the medial acetabular wall](JSTCR-4-121-g005){#F5}

![Bullet removed from the joint with a grasper](JSTCR-4-121-g006){#F6}

![The surface of the femoral head was damaged by the projectile](JSTCR-4-121-g007){#F7}

![Intraoperative fluoroscopy verified removal of almost the entire fragment](JSTCR-4-121-g008){#F8}

![Post-operative plain-film radiographs showed very small bony fragments beside the entry point](JSTCR-4-121-g009){#F9}

![Post-operative computed tomography scan showed very small bony fragments beside the entry point](JSTCR-4-121-g010){#F10}

DISCUSSION {#sec1-3}
==========

Seven previous reports of arthroscopic-assisted retrieval of bullets \[[Table 1](#T1){ref-type="table"}\] within a few days of injury from the hip joints have been reported in the English language literature.\[[@ref6]--[@ref12]\] Out of these, only four -- including our case -- have been retrieved purely by arthroscopy.\[[@ref6][@ref9][@ref12]\]
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Hip arthroscopy has been used successfully by many authors for treating various pathologic conditions of the hip. Removal of foreign bodies from major joints using arthroscopy has been described in sporadic case reports.\[[@ref6][@ref7][@ref13][@ref14]\] Intra-articular bullets have also been retrieved with good results from major joints, to avoid the possible sequelae of lead intoxication.\[[@ref6][@ref7][@ref15]--[@ref17]\] Similarly, we report our case using arthroscopy to retrieve an intra-articular bullet. The interesting feature of this particular case was the unusual path the bullet traversed through the urinary bladder and inner wall of the acetabulum before becoming embedded intra-articularly within the acetabulum. In this case, we believed that the bullet should be removed and the joint irrigated for two reasons. First, the missile had traversed the rectum before lodging in the acetabulum and appeared to communicate with the hip joint through a fracture line, which substantially increased the risk of septic contamination of the hip joint. One might argue that the joint could be aspirated, cultures checked, and appropriate antibiotics administered. However, an analogy may be drawn to reports detailing osteomyelitis of the spine after bullets that had traversed the viscera were retained. Most spine surgeons recommend operative irrigation and debridement with subsequent bullet removal in these cases. The second rationale for surgical intervention is the well-described long-term complications of lead toxicity.\[[@ref16]--[@ref20]\]

Synovial fluid acts as a solvent to lead, allowing it to diffuse throughout the joint as well as enter the systemic circulation. Cory and Ruch\[[@ref6]\] reported on the arthroscopic removal of a bullet imbedded in a femoral head by using a pituitary rongeur to grasp the missile after manipulating the femur into the appropriate position. Goldman *et al*.\[[@ref7]\] published a report on bullet extraction from the hip joint using a limited posterior approach followed by the insertion of an arthroscope through the posterior capsule under direct vision.

With successful arthroscopic retrieval, we could avoid several disadvantages of an open procedure including significantly diminished blood loss, cosmetic incisions, decreased risk of osteonecrosis of the femoral head, and shortened recovery time.\[[@ref6][@ref7]\] All the potential complications of hip arthroscopy were discussed with the patient before undertaking the procedure. There is a report of cardiac arrest resulting from extravasation of the irrigation fluid through the fracture line into the abdomen during the arthroscopic removal of a loose body from the hip joint of a patient with an acetabular fracture.\[[@ref5]\] A theoretic risk of developing the same complication by introduction of the fluid through the bullet tract has also been expressed.\[[@ref8]\]

Arthroscopy provided excellent visualization of the articular surface, allowed removal of the foreign object, and permitted a minimally invasive alternative to irrigate and debride the joint. The advantages include minimal soft tissue disruption, less post-operative discomfort, and immediate mobilization.

CONCLUSION {#sec1-4}
==========

Hip arthroscopy is a minimally invasive procedure that proved, in this particular case, to be an excellent alternative to open arthrotomy. Potential complications do exist, but are reported infrequently in the literature and were not encountered in this case.
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